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(54) Optical energy selector apparatus and method 



(57) A channel selection method and apparatus 
accommodate the dynamic reconfiguration of channels 
that are passed through parallel waveguides by selec- 
tively tuning Bragg gratings along the waveguides. In 
the preferred embodiment, the waveguides are output 
optical fibers connected to an optical splitter (94) having 
an input of a wavelength division multiplexed (WDM) 
optical signal. The number of channels in the WDM sig- 
nal is equal to the number of output fibers (74, 76, 78, 
80, 82), which is in turn equal to the number of tunable 
Bragg gratings (84, 86, 88, 90, 92) along each of the 
output ftoers. The series of Bragg gratings on a particu- 



lar output fiber is structurally identical to the other 
series, with each tunable Bragg grating being dedicated 
to passing or rejecting one of the channels of the WDM 
signal. Thus, the series of Bragg gratings along a partic- 
ular output f foer may be tuned to isolate any of the chan- 
nels or may be tuned to pass two or more channels. In 
addition to use in a demultiplexing application, the 
method and apparatus may be used in a multiplexing 
application to enable channel selection along each of a 
number of different input waveguides. 
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Description 

TECHNICAL FIELD 

[0001] The invention relates generally to wavelength s 
division multiplexing and more particularly to adjustable 
multiplexers and adjustable demultiplexers. 

BACKGROUND ART 

10 

[0002] Lightwave networks may be used to rapidy 
transfer information among remote sites via optical sig- 
nals that are transmitted through waveguides, such as 
optical fibers. In lightwave communications, data may 
be sent as an encoded optical signal with a known is 
wavelength. The bandwidth of lightwave data that is 
transmitted through an optical fiber as a single optical 
signal is limited. Consequently, wavelength division mul- 
tiplexing is performed to increase the transfer capacity 
of the optical fiber. Wavelength division multiplexing is 20 
the simultaneous transmission of multiple channels 
along an optical waveguide, with the channels being 
signals having different wavelengths. Typical wave- 
length division multiplexed optical signals include four, 
eight, sixteen or thirty-two channels. Each channel is 25 
also referred to as an optical carrier. 
[0003] While wavelength division multiplexing allows 
the simultaneous transmission of multiple channels 
along a single optical ffoer, it requires the multiplexed 
optical signal to be separated by wavelength at the 30 
receiving site, so that the individual channels can be 
distributed as needed. The separation of the multi- 
plexed optical signal by wavelength is referred to as 
demultiplexing, which is often performed by Bragg grat- 
ings along one or more waveguides at the receiving site. 35 
As is well known, Bragg gratings are elements that 
establish periodic changes in refractive index, and the 
periodicity may be selected to correspond to a target 
wavelength in order to reflect a channel comprised of an 
optical signal having that wavelength. 40 
[0004] One known configuration of a device for demul- 
tiplexing a wavelength division multiplexed optical signal 
is described in U.S. Pat. No. 5,457,760 to Mizrahi. An 
embodiment of the Mizrahi device is illustrated in Fig. 1 . 
A demultiplexer 1 0 includes a coupling member 1 2 hav- 45 
ing an input fiber 14 and having eight output fibers 16, 
18, 20, 22, 24, 26, 28 and 30. Each output waveguide 
includes seven of eight different wavelength-selective 
optical filtering elements 32, 34, 36, 38, 40, 42, 44 and 
46. Typically, the filtering elements are fixed Bragg grat- so 
ings. The eight different Bragg gratings are distinguish- 
able with respect to the target wavelength. In Fig. 1 , the 
eight different types of Bragg gratings are organized by 
target wavelengths into eight columns. Each one of the 
eight output waveguides 16-30 has a missing type of 55 
Bragg grating. For example, output waveguide 30 has 
Bragg gratings 34-46, but is missing Bragg grating 32. 
Thus, the output waveguide 30 will pass a channel hav- 



ing a wavelength that corresponds to the target wave- 
length of Bragg grating-type 32, but will reject the seven 
channels having wavelengths that correspond to the tar- 
get wavelengths of Bragg grating-types 34-46. 
[0005] In operation, the input fiber 14 of the demulti- 
plexer 10 of Fig. 1 is connected to a source of a wave- 
length division multiplexed optical signal having eight 
channels, i.e., optical carriers. The wavelengths of the 
eight channels correspond to the target wavelengths of 
the eight types of fixed Bragg gratings 32-46. The eight- 
channel wavelength division multiplexed optical signal 
from the input fiber 14 is split into eight lower energy sig- 
nals that are introduced into the eight output 
waveguides 16-30. The configuration of Bragg gratings 
along a particular output waveguide determines which 
of the eight channels will reach the end of the output 
waveguide opposite to the coupling member 12. Stated 
in the negative, the optical channel that is not reflected 
during propagation through a particular output 
waveguide is determined by which one of the eight alter- 
native fixed Bragg gratings is missing from that output 
waveguide. As a result of the operation of the demulti- 
plexer 10, the eight channels are isolated from each 
other at the ends of the output waveguide. 
[0006] Isolating channels using devices such as the 
demultiplexer of Mizrahi allows a user to then manipu- 
late the subsequent distribution of the channels by 
employing other optical processing equipment. For 
example, if a user desires to broadcast the two channels 
that are passed by output waveguides 16 and 18 of Fig. 
1 , downstream processing equipment may multiplex the 
two channels into a single wavelength division multi- 
plexed optical signal, which is then transmitted to the 
various sites of the desired broadcast. The steps of 
demultiplexing the eight-channel optical signal and mul- 
tiplexing two of the demultiplexed channels operate well 
for the intended purpose. However, each operation on 
an optical carrier imposes some attenuation and poten- 
tially introduces noise into the signal. Amplifiers may be 
used to reduce or eliminate the effects of the attenua- 
tion, but the amplification operation is another potential 
source of signal noise. 

[0007] What is needed is an optical selector, such as 
a demultiplexer or sorter, which permits dynamic selec- 
tions among different combinations of channels to be 
separated from a wavelength division multiplexed opti- 
cal signal. 

SUMMARY OF THE INVENTION 

[0008] A channel selection method and apparatus 
accommodate selective and dynamic rearrangements 
of optical channels that are passed through parallel 
waveguides. The optical selection may be implemented 
in either a multiplexing or a demultiplexing application. 
In the demultiplexing embociment, a demultiplexer 
includes an optical splitter with an input port connected 
to an input waveguide and N output ports connected to 
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N output waveguides. Each of the N output waveguides 
has a wavelength-selectable configuration of optical fil- 
tering elements. The optical filtering elements of an out- 
put waveguide are preferably a series of M Bragg 
gratings, with at least one and preferably ail of the M 5 
Bragg gratings being tunable Bragg gratings. The 
demultiplexer also includes a tuning mechanism that is 
connected to allow independent manipulation of the tun- 
able Bragg gratings, thereby accommodating the rear- 
rangement of optical channels that propagate through w 
the various output waveguides. 

[0009] In operation, the demultiplexer receives a 
wavelength division multiplexed (WDM) optical signal at 
the input waveguide. The signal is split into N lower 
energy WDM optical signals at the output ports of the is 
output splitter. The tunable Bragg gratings are manipu- 
lated using the tuning mechanism so as to obtain a 
desired arrangement of optical channels. The preferred 
embodiment in which all of the Bragg gratings are tuna- 
ble enables a wide variety of channel arrangements at 20 
the outputs of the waveguides, including arrangements 
in which one or more of the output signals are only par- 
tially demultiplexed. 

[0010] In another embodiment the optical selection is 
implemented in a multiplexer application, such as a 25 
sorting multiplexer, in this embodiment, a multiplexing 
coupler includes N input waveguides and a single out- 
put waveguide. The multiplexing coupler operates in the 
inverse to the optical splitter. Each of the N input 
waveguides includes M Bragg gratings, with at least one 30 
and preferably all of the Bragg gratings being tunable 
with respect to selecting a wavelength band of low 
transmissivity. A tuning mechanism controls the tunable 
Bragg gratings to determine which channels of WDM 
optical signals will pass through the input waveguides to 35 
the multiplexing coupler. The channels that pass 
through the input waveguides determine the condition 
of signal transmission from the output waveguide. 
[0011] In both the demultiplexing and multiplexing 
applications, the preferred embodiment is one in which 40 
N = M = number of channels in the WDM signal (i.e., 
WDM channels). Moreover, the configurations of Bragg 
gratings on the different waveguides are identical and 
are all comprised of tunable Bragg gratings. For exam- 
ple, in an application in which a WDM optical signal 45 
includes four channels, there are four waveguides that 
include four series of four tunable Bragg gratings. In the 
demultiplexing application, the optical splitter divides 
the WDM optical signal into four lower energy compo- 
nents that are introduced into the four output so 
waveguides. Each of the four tunable Bragg gratings on 
a particular waveguide is dedicated to park either on or 
off the target wavelength of one of the four channels. If 
the channels are designated as channel 1 , channel 2, 
channel 3 and channel 4, there are fifteen alternative ss 
outputs for each of the four output waveguides (i.e., four 
possible single-channel outputs, six possible two-chan- 
nel outputs, four possible three-channel outputs, and 



the still fully multiplexed four-channel output). 
[001 2] An advantage of the invention is that the arrays 
of Bragg gratings enable dynamic manipulation of chan- 
nels of a WDM optical signal. A single optical selector 
may be used to partially demultiplex a WDM signal for a 
first period of time and to then switch to isolating a sin- 
gle channel of the same WDM signal. Such a capability 
enables selective broadcast of channels to different 
receiving sites based upon factors such as the time of 
day. As compared to conventional equipment, the capa- 
bility is achieved using a single optical selector. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] 

Fig. 1 is a schematic view of a channel demulti- 
plexer having a fixed orientation of isolated chan- 
nels from output waveguides in accordance with the 
prior art. 

Fig. 2 is a schematic view of a WDM demultiplexer 
having a wavelength-selectable configuration of 
four tunable optical filtering elements on each of 
four output waveguides. 

Fig. 3 is a process flow of steps for selecting an 
arrangement of output signals from the multiplexer 
of Fig. 2 

Fig. 4 is a schematic view of a WDM multiplexer 
having a wavelength-selectable configuration of M 
tunable Bragg gratings on each of N output 
waveguides. 

Fig. 5 is a schematic view of a four-channel WDM 
sorter that incorporates the demultiplexer of Fig. 2 
Fig. 6 is a schematic view of a sorter/router using 
the demultiplexer of Fig. 2. 

Fig. 7 is a schematic view of a sorter/router system 
that incorporates the sorter/router of Fig. 6. 

DETAILED DESCRIPTION 

[0014] With reference to Fig. 2, a demultiplexer 48 is 
shown as having an optical splitter 50 that includes an 
input port connected to an input waveguide 52 and four 
output ports connected to four output waveguides 54, 
56, 58 and 60. In the preferred embodiment, the input 
and output waveguides are optical fibers, but other 
devices that provide low-attenuation propagation of 
optical signals along defined paths may be used. For 
example, glass which has an ionization pattern that 
defines waveguides by establishing one or more paths 
in which the index of refraction has been changed by the 
ionization may be used as one or more of the 
waveguides. 

[001 5] The input waveguide 52 may be connected to 
a source, not shown, of a wavelength division multi- 
plexed (WDM) optical signal. In the preferred embodi- 
ment, the number of channels, i.e., optical carriers, of 
the WDM signal is equal to the number of output 
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waveguides 54-60. The optical splitter 50 may be any 
device that divides the input WDM signal into four lower 
energy components that include ail of the channels of 
the input signal. The signal strengths of the four compo- 
nents are generally equal, but this is not critical. 
[0016] Each of the four output waveguides 54-60 
includes a series of tunable optical filtering elements, 
which are preferably tunable Bragg gratings 62, 64, 66 
and 68. As is well known in the art, a Bragg grating is a 
filtering element that establishes periodic perturbations 
in refractive index in order to reflect signal energy hav- 
ing a particular wavelength. The demultiplexer 48 of Fig. 
2 includes a tuning mechanism 70 that allows the six- 
teen tunable Bragg gratings to be individually manipu- 
lated. The method of tuning the Bragg gratings is not 
critical to the invention. Thermal tuning and mechanical 
tuning are available techniques for varying a target 
wavelength of a tunable Bragg grating. Thermal tuning 
is accomplished by varying the temperature of the 
region of the optical fiber that contains the Bragg grating 
of interest. The periodicity of the perturbations is 
changed by the thermal expansion of the f ber region. 
Mechanical tuning is accomplished by varying the 
stress of the fiber region that contains the Bragg grating 
of interest, so that the periodicity is affected. 
[0017] The tuning mechanism 70 is individually cou- 
pled to the sixteen tunable Bragg gratings 62, 64, 66 
and 68 to allow independent manipulation of the filtering 
elements. In the preferred embodiment, the four series 
of Bragg gratings along the four output waveguides 54- 
60 are generally identical. Each of the four Bragg grat- 
ings 62 in the first column may be dedicated to the first 
channel of the four-channel WDM optical signal from 
the input waveguide 52. In like manner, each of the four 
tunable Bragg gratings 64 in the second column may be 
dedicated to determining passage of a second channel 
of the WDM signal, each of the Bragg gratings in the 
third column may be dedicated to determining passage 
of a third channel, and each of the four Bragg gratings 
68 in the fourth column may be dedicated to determin- 
ing passage of a fourth channel. 
[0018] Referring to Figs. 2 and 3. in a first step 65, at 
least one tunable Bragg grating 62, 64, 66 and 68 is pro- 
vided on each output waveguide 54-60. In step 67, the 
four-channel WDM optical signal is propagated through 
the input waveguide 52 to the optical splitter 50. The 
optical splitter divides the WDM signal 69 into four gen- 
erally equal signal components that each include the 
four channels. The four components are routed 71 to 
the four output waveguides 54-60. The signal that prop- 
agates to the end of a particular output waveguide 
depends upon the conditions of the four Bragg gratings 
along the waveguide. For example, if the Bragg gratings 
62, 64 and 68 along the first output waveguide 54 are 
tuned 73 to the respective target wavelengths, the first, 
second and fourth channels will not propagate to the 
end of the waveguide opposite to the optical splitter 50. 
On the other hand, rf the tuning mechanism 70 locates 



the third fiber grating off its target wavelength, the third 
channel of the WDM signal will be output from the first 
output fiber. 

[001 9] There may be applications in which channels 1 

5 through 4 are to be respectively output from waveguides 
1 through 4. In such an application in which the four 
channels of the WDM optical signal have channel wave- 
lengths of A-,, A 2 A3, and A 4 , channel 1 is propagated 
entirely through the output fiber 54 by parking the first 

10 Bragg grating 62 at a wavelength other than the target 
wavelength A 1f while tuning the other Bragg gratings 64, 
66 and 68 at channel wavelengths A^ A3 and A 4 , 
respectively The same approach is taken for the other 
three output waveguides 56-60. For example, the fourth 

15 output waveguide 60 has the first three Bragg gratings 
62, 64 and 66 parked at the target wavelengths A 1t A^ 
and A3, but the fourth Bragg grating 68 is tuned at a fre- 
quency removed from the channel wavelength A 4 . 
[0020] An advantage of the demultiplexer 48 of Fig. 2 

20 is that each of the four outputs of the output waveguides 
54-60 may be adjusted dynamically. For example, 
instead of isolating each of the four channels at the out- 
puts of the waveguides 54-60, the Bragg gratings 62, 
64, 66 and 68 may be tuned such that channels two and 

25 three are output from the first fber 54, channel two is 
output from the second f ber 56, channels 1 , 2 and 4 are 
output from the third fiber 58, and no channels are out- 
put from the last fber 60. If a message from the second 
channel is to be broadcast among all available sites for 

30 a set period of time, the tunable Bragg gratings 64 of the 
second column may all be set to allow passage of the 
second channel for the set period of time. 
[0021 ] The number of output waveguides is not critical 
to the invention. Fig. 4 illustrates a demultiplexer 72 hav- 

35 ing N oulput waveguides 74, 76, 78, 80 and 82, with 
each waveguide having M tunable Bragg gratings 84, 
86, 88, 90 and 92. Each of the M Bragg gratings is ded- 
icated to one of M channels of a WDM optical signal 
input to a splitter 94 via an input waveguide 96. The tun- 

40 able Bragg gratings may be parked "on" or "off** target 
wavelengths by a tuning mechanism 98 that allows indi- 
vidual manipulation of the M x N Bragg gratings. 
[0022] In the preferred embodiment, N = M = number 
of channels in the WDM optical signal. In this arrange- 

45 merrt, the tunable Bragg gratings may be manipulated to 
establish a one-to-one correspondence between iso- 
lated channels and output waveguides 74-82. However, 
such a one-to-one correspondence is not critical to the 
invention. There may be applications in which the 

so desired broadcast of channels varies periodically. The 
operation of the identical tunable Bragg gratings 84-92 
on the various output waveguides 74-82 aax)mmodates 
dynamic broadcast schemes without requiring multiple 
devices typically required to partially isolate and par- 

55 tially multiplex channels from a WDM signal. 

[0023] As previously noted, an advantage of the 
demultiplexer 48 of Fig. 2 is that any one channel or any 
combination of the four possible channels of the WDM 
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optical signal input via waveguide 52 may be output via 
any one or all of the four output waveguides 54-60. The 
demultiplexer, therefore, can be used as a router to take 
the place of prior routers, which typically require a 
number of cascaded optical processing devices. That is, 5 
the demultiplexer having parallel series of tunable Bragg 
gratings 62, 64, 66 and 68 reduces the number of 
devices needed to perform routing functions. A WDM 
router 100 is shown in Fig. 5. Element 102 represents 
the beam splitter 50, the tunable Bragg gratings, and the w 
tuning mechanism 70 of Fig. 2. The router 100 receives 
a four-channel WDM signal via an input fiber 106 and 
routes any combination of the four channels to four out- 
put fibers 1 08, 1 1 0, 11 2 and 1 1 4. The outputs along the 
output fibers depend upon the channels that are 15 
rejected by the Bragg gratings at element 1 02. Any or all 
of the input channels can be routed to any or all of the 
output fibers in order to achieve wavelength-selectable 
routing. 

[0024] Referring now to Fig. 6, a WDM sorter/router is 20 
shown as incorporating the demultiplexer 48 described 
with reference to Fig. 2 and a multiplexer 117. There- 
fore, the reference numerals have been duplicated for 
the optical splitter 50, the output waveguides 54-60, the 
tunable Bragg gratings 62*68, and the tuning mecha- 25 
nism 70. A coupling waveguide 1 15 connects the optical 
splitter to the multiplexer via a multiplexing coupler 1 16. 
The multiplexing coupler operates to form a WDM opti- 
cal signal comprised of channels received via four input 
waveguides 1 18, 120. 122 and 124. 30 
[0025] Each of the input waveguides 1 1 8- 1 24 includes 
a series of tunable Bragg gratings 126, 128, 130 and 
132 that may be individually manipulated by a tuning 
mechanism 134. That is, each of the sixteen Bragg grat- 
ings is independently tuned. In many applications, the 35 
input Bragg gratings 126-132 are not included, since the 
input waveguides 118-124 are connected to four differ- 
ent sources of single-channel optical carriers. However, 
the inclusion of the tunable Bragg gratings increases the 
capabilities of the WDM sorter/router of Fig. 6. For 40 
example, WDM signals may be connected to each of 
the four input waveguides and the Bragg gratings may 
be tuned to provide a different configuration of a WDM 
signal at the coupling waveguide 1 15. The demultiplexer 
48 of the sorter/router may then be used to selectively 45 
broadcast the different channels. In such an application, 
there are advantages to providing more than four Bragg 
gratings 62, 64, 66 and 68 along each of the output 
waveguides 54-60. For example, if the WDM signal 
along the first input waveguide 118 is connected to a so 
WDM optical signal having channels 1 through 4 and 
the second input waveguide 120 is connected to a 
source of a WDM optical signal having channels 5 
through 8, there are benefits to having eight tunable 
Bragg gratings along each of the output waveguides 54- 55 
60, with each tunable Bragg grating in the series being 
dedicated to rejecting or passing a particular one of the 
eight channels. 



[0026] Another advantage of having tunable Bragg 
gratings 1 26- 1 32 along the input waveguides 1 1 8- 1 24 is 
that the WDM sorter/router may be used bidirectionally 
if the optical splitter 50 and the multiplexing coupler 1 1 6 
are configured to provide both operations as a function 
of the direction of signal propagation. Referring now to 
Fig. 7, a bidirectional sorter/router 136 acts as a hub for 
linking a number of sites 138, 140, 142, 144, 146, 148, 
150 and 152. The optical connections between the hub 
and the sites are formed by using bidirectional 
waveguides, such as optical fibers 154. Comparing 
Figs. 6 and 7, each of the waveguides 54-60 and 118- 
124 of Fig. 6 may be connected to a different bidirec- 
tional waveguide 154 of Fig. 7. In operation, selected 
channels from a WDM signal originating from site 138 
may be directed to one or more of the sites 146-152. In 
the opposite direction, the site 138 is able to receive 
selected channels originating from sites 146, 148, 150 
and 152. Moreover, the site 138 may receive signals 
from any one of the sites 140, 142 and 144, since the 
Bragg gratings of Fig. 6 may be used to reflect the chan- 
nels for reverse propagation. For example, a channel 
originating at input waveguide 120 of Fig. 6 will propa- 
gate forwardly through the coupling waveguide 115 and 
then rearwardly through the coupling waveguide rf the 
channel is reflected by the appropriately tuned Bragg 
gratings 62, 64, 66 and 68 along the waveguides of the 
demultiplexer 48. The rearwardly propagating channel 
will pass through the coupler 116 and will enter the four 
waveguides 1 18-124. The settings of the tunable Bragg 
gratings 126-132 determine whether the channel will 
pass through the waveguides. 

Claims 

1 . An optical selector comprising: 

a first optical waveguide (96); 
N second optical waveguides (74, 76, 78, 80, 
82), N being a number greater than one, said 
second optical waveguides including generally 
identical configurations of M Bragg gratings 
(84, 86, 88, 90, 92). at least one of said M 
Bragg gratings of each second optical 
waveguide being a tunable Bragg grating with 
respect to selectively defining a wavelength 
band of low transmissivity; 
a coupler (94) optically coupling said first opti- 
cal waveguide to said N second optical 
waveguides for enabling optical transmissions 
between said first waveguide and each of said 
N second optical waveguides; and 
a Bragg grating tuner (98) connected to inde- 
pendently manipulate said tunable Bragg grat- 
ings. 

2. The optical selector of claim 1 wherein the number 
of second optical waveguides (82), N, is equal to 
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the number of Bragg gratings (92) along each sec- 
ond optical waveguide, M. 

The optical selector of claim 2 wherein said first 
optical waveguide is an input waveguide (96) con- s 
nected to receive a wavelength division multiplexed 
(WDM) signal having a number of channels equal 
to N, said coupler (94) being an optical splitter. 

The optical selector of daim 3 wherein each of said 10 
M Bragg gratings (84, 86, 88, 90, 92) is tunable and 
said Bragg grating tuner (98) is operatively associ- 
ated with each of said tunable Bragg gratings for 
independently manipulating said tunable Bragg 
gratings. 15 

The optical selector of claim 1 further comprising: 

a multiplexer element (117), having an output 
port and a plurality of input ports, said output 20 
port being optically connected to said first opti- 
cal waveguide (1 1 5) at an end opposite to said 
coupler; and 

a plurality of multiplexer input optical 
waveguides (118, 120, 122, 124) connected to 25 
said input ports of said multiplexer element; 
wherein said multiplexer element is responsive 
to reception of a plurality of channels via said 
plurality of multiplexer input optical waveguides 
such that a wave division multiplexed signal is 30 
established at said output port 



routing (71) said spirt optical signals from said 
optical splitter into said plurality of output 
waveguides; and 

tuning (73) said wavelength tunable titer grat- 
ings such that a selected arrangement of target 
optical carriers is output from said plurality of 
output waveguides. 

8. The method of claim 7 wherein said step of provid- 
ing said plurality of filter gratings (84, 86, 88, 90, 92) 
along each output waveguide (74, 76, 78, 80, 82) is 
a step of providing an identical arrangement of 
wavelength tunable filter gratings along each of 
said output waveguides. 

9. The method of claim 8 wherein said step of provid- 
ing said plurality of filter gratings (84, 86, 88, 90, 92) 
includes establishing a one-to-one correspondence 
between said wavelength tunable filter gratings 
along each of said output waveguides (74, 76, 78, 
80, 82) and said plurality of optical carriers of said 
optical signal. 

10. The method of claim 7 wherein said step of tuning 
at least one of said wavelength tunable fater grat- 
ings (84, 86, 88, 90, 92) is implemented such that 
each plurality of filter gratings passes only one opti- 
cal carrier of said plurality of optical carriers. 



The optical selector of claim 5 wherein each of said 
multiplexer input optical waveguides (118, 120, 
122, 124) has a plurality of tunable Bragg gratings 35 
(126, 128, 130, 132) and is connected to a source 
of a WDM signal. 

A method for isolating optical carriers in a demulti- 
plexer having an input waveguide (96) coupled to 40 
an input port of an optical splitter (94) and having a 
plurality of output waveguides (74, 76, 78. 80. 82) 
coupled to output ports of said optical splitter, com- 
prising the steps of: 

45 

providing (65) a plurality of filter gratings (84, 
86, 88, 90, 92) that includes at least one wave- 
length tunable filter grating along each output 
waveguide of said plurality of output 
waveguides; 50 
inputting (67) an optical signal having a plural- 
ity of optical carriers into said optical splitter via 
said Input waveguide; 

splitting (69) optical energy of said optical sig- 
nal at said optical splitter, thereby forming a 55 
plurality of split optical signals at said output 
ports, each split optical signal having aH of said 
optical carriers; 
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(54) Optical energy selector apparatus and method 

(57) A channel selection method and apparatus 
accommodate the dynamic reconfiguration of channels 
that are passed through parallel waveguides by selec- 
tively tuning Bragg gratings along the waveguides. In 
the preferred embodiment, the waveguides are output 
optical fibers connected to an optical splitter (94) having 
an input of a wavelength division multiplexed (WDM) 
optical signal. The number of channels in the WDM sig- 
nal is equal to the number of output fibers (74, 76, 78, 
80, 82), which is in turn equal to the number of tunable 
Bragg gratings (84, 86, 88, 90, 92) along each of the 
output f toers. The series of Bragg gratings on a particu- 
lar output ffoer is structurally identical to the other 
series, with each tunable Bragg grating being dedicated 
to passing or rejecting one of the channels of the WDM 
signal. Thus, the series of Bragg gratings along a partic- 
ular output fiber may be tuned to isolate any of the chan- 
nels or may be tuned to pass two or more channels. In 
addition to use in a demultiplexing application, the 
method and apparatus may be used in a multiplexing 
application to enable channel selection along each of a 
number of different input waveguides. 
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